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(54) PASSAGE SELECTOR VALVE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a passage selector valve in a simple structure, 
hard to produce chippings due to operation and generate malfunction due to specular 
adhesion phenomenon without causing liquid leakage even in operation under high 
pressure. 

SOLUTION: A plunger 2 is inserted in a circular hole formed in a valve body 1 to be 
slidable to an axial direction, liquid inlet/outlet ports 13, 14b are formed in the circular 
hole 12, ring seals 3a, 3b are provided at both sides therebetween and a flow passage 
2 lb is formed through the plunger 2 to be moved to the axial direction by an actuator 5, 
so that a liquid flow passage is selectively changed. A seal is formed into ring seals 3a, 
3b to contact the outer periphery of the linearly motional plunger 2, so that the contact 
area is reduced for effective sealing. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the passage change bulb suitable for using for 

a high-speed liquid chromatograph about a passage change bulb. 

[0002] 

[Description of the Prior Art] It sets to a high-speed liquid chromatograph, and is 300 kg/cm2. Although it is necessary to switch 
the passage of a liquid to the bottom of the high-pressure force which reaches, the change bulb called the so-called rotary valve 
of the structure of usually rotating it with a stepping motor etc. as a passage change bulb in such a use, contacting Rota which 
formed change passage m the disk-like disk at a flat surface to the same disc-like stator is used. The seal of Rota and the stator is 
usually mutually carried out by carrying out field contact. 

[0003] Rota is made into a ceramic and let the stators be engineering plastics, such as Dirline (tradename), or a ceramic for the 

quality of the material of such a conventional passage change bulb of structure 

[0004] 

[Problems) to be Solved by the Invention] in order [ by the way, ] to prevent a liquid spill in the above conventional passage 
change bulbs - Rota - a stator - receiving - the strong force - forcing ** When Rota rotates in the state where it was pushed 
against the stator by the strong force in the state of field contact and the quality of the material of a stator is a resin by friction by 
rotation, a stator is shaved off, it deletes, waste is generated, and it becomes the cause of degradation of a latter column On the 
other hand, although it is hard to generate such shaving waste in making the quality of the material of a stator into a ceramic in 
consideration of seal nature, a stator and Rota make surface roughness of the contact surface fine in this case, the mirror-plane 
adhesion phenomenon which will be called the so-called linking etc. if it is necessary to also finish flatness with high precision 
and it forces such fields by the strong force arises, and there is a problem of spoiling rotation operation of Rota 
[0005] It was not made in view of such the actual condition, and a liquid spill does not arise on the basis of easy composition at 
the time of operation under high pressure, and it is hard to generate shaving waste, and this invention aims at offer of the passage 
change bulb which moreover cannot produce the abnormalities of operation by the mirror-plane adhesion phenomenon etc 
easily, either. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the passage change bulb of this invention The 
valve body in which every at least one liquid entrance and outlet which have the circular hole section and carry out opening 
towards the inner skin of the circular hole section were formed, While having the plunger inserted in the circular hole circles of 
the valve body free [ sliding of shaft orientations ], and the actuator to which the sliding variation rate of the plunger is carried 
out, to a plunger At least one passage which carries out opening to a periphery side and penetrates the plunger concerned is 
formed, and it characterizes by arranging in the valve body the seal of the shape of a ring which carries out the seal of between 
plungers to the both sides on both sides of opening of a liquid entrance and an outlet (claim 1). 

[0007] Here, in this invention, although the number of the passage formed in a plunger can be made into or more 1 arbitrary 
number, in forming two or more passage, each passage vacates and forms a predetermined distance in shaft orientations and end 
opening of each of that passage takes the composition which prepares other end opening on an angle which is different at a hoop 
direction on a hoop-direction same angle (claim 2). By using for this invention the composition which switches passage by the 
straight-line motion to the shaft orientations over the circular hole section of a plunger, by carrying out with two ring-like seals 
which face across the liquid entrance which carries out opening to the circular hole section, the seal of the plunger and circular 
hole section tends to lessen area which a seal takes, and tends to attain the desired end. 

[0008] namely, the case of said conventional rotary valve - a stator diameter - 20mm - it is - the touch area with Rota - 
314mm2 it is . When the composition of this invention is adopted, the thickness of two ring-like seals is about 1mm, and ends 
and the outer diameter (bore of a ring-like seal) of a plunger is set to 5mm, the touch area of a plunger and a ring-like seal is 2 
31.4mm. It becomes, and becomes 1/10 [ conventional ], and the yield of the shaving waste by the part and wear to which the 
touch area decreased etc. also decreases. 
[0009] 

[Embodiments of the Invention] Drawing 1 is central drawing of longitudinal section of the gestalt of operation of this invention 
Moreover, central drawing of longitudinal section (A) and its B-B cross section (B) of the valve body 1 are shown in drawing 2 
and the perspective diagram of a plunger 2 is shown in drawing 3 . 
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[0010] The valve body 1 is carrying out the shape of a cylinder as a whole, and the inner flange 1 1 which projects in the inner 
sense at a part for the inside side center section is formed. Penetration formation of the circular hole section 12 is carried out at 
the center of this inner flange 1 1. Steps 12a and 12b are formed in a part for the vertical both ends of the circular hole 12, and the 
ring-like seals 3a and 3b are pressed fit, respectively. Each ring-like seals 3a and 3b have a part for a flange, in order to raise 
sealing nature with the plunger 2 mentioned later, it is pushed by the back-up rings 4a and 4b inserted from the both sides of the 
inner flange 1 1, and a part for a flange is crushed in the assembly state. 

[001 1] As shown in drawing 2 , a total of three passage of one liquid entrance 13 and two liquid outlets 14a and 14b is formed, 
and opening of these is altogether carried out to the valve body 1 towards the inside of the circular hole section 12. While one 
liquid outlet 14a is formed in the position which counters the liquid entrance 13 between two liquid outlets 14a and 14b, liquid 
outlet 14b of another side is formed in the position which makes the angle of 90 degrees to the hoop direction of a circular hole 

12 to the liquid entrance 13. Moreover, all the positions to the shaft orientations of the circular hole 12 of these liquid entrance 

13 and the liquid outlets 14a and 14b are made the same. 

-[0012] A plunger 2 is a cylindrical shape, into the circular hole section 12 of a valve body 1, it is inserted in shaft orientations 
free [ sliding ], and a seal is carried out by contact on the ring-like seals 3a and 3b. As shown in this plunger 2 at drawing 3 , two 
passage 21a and 21b which ends carry out opening to the periphery side, respectively, and penetrates the plunger 2 concerned is 
formed. Each passage 21a and 21b opens a predetermined distance in the shaft orientations of a plunger 2 mutually, and is 
formed in them, one passage 21a is a straight line-like, and passage 21b of another side is crooked at 90 degrees within a plunger 
2. Moreover, one opening of this passage 21b is located directly under one opening of passage 21a, and serves as the same 
position at the hoop direction. And it is inserted into the circular hole section 12 of a valve body 1 so that the formation position 
of one opening of the passage 21a and 21b which carries out opening of this plunger 2 to a hoop-direction same position may 
turn to the formation position of the liquid entrance 13. 

[0013] Lids 15a and 15b have fixed in the vertical both ends of a valve body 1, and the piezo-electric element 5 as an actuator is 
arranged between the soffit sides of lower lid 15b and a plunger 2. The drive circuit where only an amount equal to the state of 
the applied voltage 0 shown in drawing 1 and the shaft-orientations distance between two passage 21a of a plunger 2 and 21b can 
take one of the states in the impression state of voltage where length increases is connected to this piezo-electric element 5. 
[0014] Moreover, the spring seat 5 is attached in the upper-limit section of a plunger 2, and the compression spring 7 is inserted 
between the spring seat 6 and upper lid 15a. In the above composition, the liquid with which liquid outlet 14a was connected and 
while passage 21a of a plunger 2 top counters the liquid entrance 13 of a valve body 1 and it flowed from the liquid entrance 13 
flows out of liquid outlet 14a so that the applied voltage to a piezo-electric element 5 may make it drawing 1 in the state of 0 and 
it may be shown. In this state, ends opening of passage 21b of the plunger 2 bottom is located outside the space across which it 
faced with the up-and-down ring-like seals 3a and 3b. 

[0015] If the voltage described above to the piezo-electric element 5 is impressed from the above-mentioned state, as shown in 
drawing 4 A plunger 2 goes up and lower passage 21b reaches even the height of the formation position of the liquid entrance 13 
of a valve body 1, and the liquid outlets 14a and 14b. Consequently, passage 21b of this bottom connects liquid entrance 13a and 
liquid outlet 14b of another side, and the liquid which flowed from the liquid entrance 13 flows out of liquid outlet 14b. In this 
state, ends opening of passage 21a of a plunger 2 top is located outside the space across which it faced with the up-and-down 
ring-like seals 3a and 3b. Moreover, if voltage impression is stopped from the state of drawing 4 , it will contract, a plunger 2 
will descend according to the press force by the compression spring 7, and the length of a piezo-electric element 5 will return to 
the state of drawing 1 . 

[0016] Two passage 21a and 21b of the plunger 2 for the point which should be noted especially in the gestalt of the above 
operation switching the passage of liquid is the point that the seal only of the thing by the side of use is carried out with two 
ring-like seals 3 a and 3b attached in the inner flange 1 1 of a valve body 1, and, thereby, the touch area to a plunger 2 becomes 
small sharply as compared with a conventional rotary type bulb. In addition, although the piezo-electric element was used as an 
actuator for driving a plunger 2 with the gestalt of the above operation, this invention can adopt other well-known drive methods, 
such as a motorised method, for example, without being limited to this. Moreover, although the example which formed two 
passage 21a and 21b in the plunger 2, and formed two liquid outlets 14a and 14b in the valve body 1 was shown, when the 
number of passage and liquid outlets is arbitrary, for example, each is set to 1, an opening-and-closing valve will be constituted 
from a gestalt of the above operation. 
[0017] 

[Effect of the Invention] As mentioned above, the plunger which can slide on shaft orientations freely at the circular hole section 
formed in the valve body according to this invention is inserted. While carrying out opening of the entrance of liquid to the 
circular hole section, penetration formation of the passage is carried out at a plunger. Since two ring-like seals are prepared 
across the liquid entrance of the circular hole section On the basis of easy structure, the touch area of the plunger and seal which 
are a driver While becoming possible to make it small sharply as compared with a conventional rotary type bulb and being able 
to reduce sharply generating of the shaving waste by the wear at the time of the drive of a bulb, the fault that the mirror-plane 
adhesion phenomenon between a driver and a valve body etc. arises is not produced, either. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The passage change bulb by which at least one passage which both carries out opening to it being characterized by 
providing the following in a periphery side at the above-mentioned plunger, and penetrates the plunger concerned is formed, and 
it comes to arrange in the above-mentioned valve body the seal of the shape of a ring which carries out the seal of between 
plungers to the both sides on both sides of opening of a liquid entrance and an outlet. The valve body in which every at least one 
liquid entrance and outlet which have the circular hole section and carry out opening towards the inner skin of the circular hole 
section were formed. The plunger inserted in the circular hole circles of the valve body free [ sliding of shaft orientations ]. The 
actuator to which the sliding variation rate of the plunger is carried out. 

[Claim 2] It is the passage change bulb according to claim 1 which a predetermined distance is opened in shaft orientations, and 
two or more passage is formed in the above-mentioned plunger, and is characterized by for the end side of opening of each of 
that passage being on a hoop-direction same angle, and being on the angle from which an other end side differs in a hoop 
direction. 
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